The demonstration of an abnormal aminoaciduria or aminoacidaemia may provide a genetic marker in the study of inherited diseases as well as help to elucidate the biochemical abnormalities that are present. The urinary excretions of oxalate and glycollate are increased in primary hyperoxaluria, and there is evidence that the metabolic lesion involves the glycine-glyoxylate pathway of glycine metabolism (Frederick, Rabkin, Richie, and Smith, 1963; Hockaday, Clayton, and Smith, 1965; Dean, Griffin, and Watts, 1966) . The present investigation was undertaken to determine if patients with primary hyperoxaluria have any detectable changes in their over-all pattern of amino acid metabolism, as judged by the plasma and urinary concentrations and the renal clearances of the main physiologically important amino acids.
Except for one small series of normal prepubertal children published after this work was completed (Scriver and Davies, 1965) , the available data on normal plasma and urine amino acid concentrations refer to infants and adults. We therefore studied 5 normal children to establish that there were no gross changes in the plasma and urinary amino acid levels peculiar to the age-group with which we are concerned.
Methods and Subjects Amino acid analyses. Fasting blood and 24-hour urine samples were collected and prepared for analysis as described elsewhere (Crawhall, Thompson, and Bradley, 1966; Crawhall, Scowen, Thompson, and Watts, 1967) , a Technicont amino acid analyser being used for the determinations (Crawhall et al., 1966) .
Urinary oxalate was determined by isotope dilution analysis (Dean and Griffin, 1965 'Case 4' in 'family 4' (Hall, Scowen, and Watts, 1960) . He had a right renal calculus, blood urea 32 mg./100 ml., urinary oxalate excretion 162-319 mg. (COOH), . 2H20/ 24 hr., on 10 successive days.
Hyperoxaluric 2 was a girl aged 7 years, with bilateral renal calculi. Height 119 cm., weight 22-8 kg., blood urea 62 mg./100 ml., urinary oxalate excretion 121-208 mg. (COOH)2.2H2O/24 hr., on 10 successive days.
Her parents were unrelated, and one sib, who had renal calculi, died in uraemia, and oxalosis was demonstrated at necropsy.
Hyperoxaluric 3 was a 14-year-old girl, height 153 cm., weight 46-5 kg., referred to as 'subject 3' in a previous study (Crawhall and Watts, 1962 Control 1 was a 7-year-old boy, height 115-6 cm., weight 20-9 kg., urinary oxalate excretion 27-8 mg.
(COOH)2.2H20/24 hr. He was studied immediately before being discharged from hospital after an attack of acute encephalitis.
Control 2 was a 9-year-old boy, height 139-7 cm., weight 31-8 kg., urinary oxalate excretion 39 5 mg. (COOH)2.2H20/24 hr.
Control 3 was an 8-year-old girl, height 129-5 cm., weight 27 9 kg., urinary oxalate excretion 29-4 mg.
(COOH)2.2H2O/24 hr.
Control 4 was a 7-year-old girl height 121 cm., weight 20-6 kg., urinary oxalate excretion 22-30 mg. (COOH),. 2H2O/24 hr. on 6 successive days.
Control 5 was an 8-year-old girl, height 125 cm., weight 19-6 kg., urinary oxalate excretion 23-30 mg.
(COOH)2.2H2O/24 hr. on 6 successive days. All the control subjects were free from evidence of metabolic, endocrine, or renal disease.
Results
The 24-hour amino acid excretions, plasma amino acid concentrations, and 24-hour renal clearances of amino acids were the same in the hyperoxaluric and control subjects (Tables I and  II) . No abnormal ninhydrin reacting substances were detected in any of the plasma and urine samples. Similar amounts of ethanolamine were present in some specimens from both the hyper- Ghadimi and Pecora, 1964; Cockburn, Sherman, Ingall, and Klein, 1965; Dickinson, Rosenblum, and Hamilton, 1965) , and for adults (e.g. Stein and Moore, 1954; Evered, 1956; Cusworth and Dent, 1960; Ackerman and Kheim, 1964; Iob, McMath, and Coon, 1963; Wehr and Lewis, 1966) Dean et al. (1966) found that glycine and carbon dioxide formation, from glyoxylate--C1, were grossly impaired in kidney tissue from two cases of primary hyperoxaluria. However, the hepatic metabolism of glyoxylate appears to be normal in the disease (Crawhall and Watts, 1962; Hockaday et al., 1965; Dean, Watts, and Westwick, 1967) . The metabolic abnormality in primary hyperoxaluria is not reflected in the plasma concentration or renal excretion of glycine or of the other amino acids (Tables I and II) , indicating either that the transaminase system, which is defective in the disease, is unimportant from the point of view of glycine homeostasis, or that reduced activity of the pathway can be compensated by increased glycine synthesis. Ethanolamine is a possible precursor of glycine via glyoxylate (Arnstein, 1954) , and it is of interest that the defective glyoxylate metabolism in primary hyperoxaluria does not lead to a gross accumulation of this substance.
The inborn metabolic errors in which there is a major defect in intermediary amino acid metabolism with overt changes in the concentrations of amino acids and their metabolites in the body fluids are often associated with gross clinical abnormalities. The absence of any detectable abnormality in the pattern of amino acid composition of the blood and urine in the present study is in accord with the clinical observation that children with primary hyperoxaluria develop normally and remain asymptomatic until urinary lithiasis and nephrocalcinosis occur.
Summary
The 24-hour excretions of amino acids, the plasma amino acid concentrations, and the renal clearances of the amino acids were studied by ion exchange chromatography in a group of children with primary hyperoxaluria and in control children of similar ages. There were no significant differences between the two groups. The results are discussed in relation to the published data on the amino acid concentrations in blood and urine in normal subjects, and to the current views concerning the aetiology of the disease.
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